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Dr Peter Gloviczki (Rochester, Minn). Your percent rate of
infection after open aortic surgery is very high. Does it include
ruptured aneurysm and may that be the reason?
Dr Todd R. Vogel. No. Only elective cases were selected.
The reality is that the infectious complications are higher than
expected as shown from our analysis. These data represent the
entire U.S. in a variety of practice settings and are most likely
reflective of the community at large. The highest rate of infec-
tious complications after open abdominal aortic surgery was
pneumonia.
Another question one may ask is, why are thoracoabdomi-
nal infection rates lower than open aneurysm repair? I believe
this is likely secondary to center type. Consider the number of
centers that are performing thoracoabdominal repairs vs the
number of centers performing open AAA [abdominal aortic
aneurysm] repairs. Thoracoabdominal repairs are likely per-
formed at high-volume tertiary centers, and this may influence
infectious complications. I believe that infectious complications
may become surrogate of quality performance in the future as
we move forward with pay for performance reimbursement
systems.
Dr JimDooner (Victoria, BC, Canada). I appreciate the data
you have brought to us, and they are very helpful going forward
with some of the problems that we’re confronting. In our hospital,
the single most critical issue in post-op management is delirium. In
most of the papers I have been hearing, there has been very little
mention of it. And when you look at the management of delirium,
we have a mania right now for sedating patients, major tranquiliz-
ers and so on, and we often see coincident with that a rise in
aspiration pneumonias, hypostatic pneumonias, and so on. Could
you comment on whether you saw any relationship? But certainly
this is a major issue for us: 30% of our post-op open aneurysms have
a serious problem with delirium.
DrVogel.Unfortunately, I cannot answer this question, as we
did not evaluate codes associated with delirium, but I agree that it
is a significant problem. Delirium is likely to increase length of stay,
which likely increases infectious complications. I think it is an
excellent question; I am just unable to answer it from the data
presented.
Dr Natalia Egorova (New York, NY). I have years of experi-
ence working with large health care data sets, and I also work with
NIS [National Inpatient Sample]. I understand how it can be
challenging to correctly identify complications and outcomes us-
ing ICD-9 codes [International Classification of Diseases, 9th
edition]. NIS doesn’t have a “present on admission” flag. How do
you separate patients admitted with infections from patients who
develop infections (complications) in the hospital?
Dr Vogel. We excluded cases with an infection ICD-9 code
contained in the principal diagnosis and all ICD-9 diagnosis or
procedures codes for immunocompromised states in any diagnosis
or procedure position. This methodology is recommended by the
AHRQ [Agency for Healthcare Research and Quality] Patientthe problems that patients experience as a result of exposure to the
health care system.
To define the infection, there are specific ICD-9 codes for
wound infection, UTI [urinary tract infection], and pneumonia.
Furthermore, all these patients were elective admissions for vascu-
lar procedures, and these codes are very unlikely to have been
present on admission.
Dr Egorova. The second question is about cost. Do you
present data about charges or cost? Were the data adjusted for
inflation?
Dr Vogel. To transform hospital charges in the data to cost
data, we utilized the HCUP [Healthcare Cost and Utilization
Project] Cost-to-Charge ratio files. The HCUP Cost-to-Charge
Ratio Files are hospital-level files designed to supplement the data
elements in the NIS database. All costs were then adjusted to the
first year of the study.
Dr Egorova. And the last one is about propensity analysis.
Over here, you said that you saw the cases with a high rate of
infection. At what stage of analysis was the propensity scoring
used?
Dr Vogel. Risk-adjusted rates of postoperative infection for
each procedure were calculated by using a logistic regression
model created with infection as the dependent variable. The mean
predicted probability of outcome was then calculated for each
procedure, and the expected rate as a percentage was generated.
This methodology has been previously reported in epidemiological
studies to calculate case-mix adjusted rates.
Dr Egorova. Did you use Elixhauser codes or propensity
score matching in the analysis? Thank you.
Dr Vogel. We utilized Elixhauser comorbidities when calcu-
lating the predicted probability score.
Dr Ahsan Ali (Little Rock, Ark). In these kind of vague data
sets, you have to take the information with some caution because
the diagnosis of pneumonia is vague. Most of the time when a
patient is having respiratory issues, residents say theymay be having
pneumonia. They may be having congestive heart failure for all we
know. So that is one point.
Secondly, if you could clarify, did the patients that had an
infection stay longer than 4 days? Were they included? So were
there carotids that stayed that long? I’m not sure what your
criteria for inclusion were. Also, same-day procedures were not
included?
DrVogel.The study is limited by the data that are collected at
the hospital level, and this is dependent upon the coders and the
hospital entry. There may be variability; however, I would suggest
that infectious complications are likely undercoded or not entirely
captured in the data set. Therefore, I believe these estimates may
actually be low compared to a prospective data set designed to
evaluate infection.
As well, all patients were included in the study that were
admitted undergoing elective vascular procedures. The AHRQ
recommends using 4 days as a cutoff, but this was not utilized in
this analysis.
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patients that may have gone home before 4 days who did not get
infected. Doesn’t it change the denominator for all vascular procedures?
Dr Vogel. Four days is a suggested cutoff by the AHRQ for
infectious complications, but this was not utilized for this analysis.
All elective bypass procedures were evaluated, regardless of LOS
[length of stay].
Dr Ronald Fairman (Philadelphia, Pa). I may have missed
this, but did your analysis include readmissions, meaning a patient
had a fem-pop, went home, and readmitted with infection?Dr Vogel. No. All infectious complications evaluated oc-
curred during the index admission. The NIS data set does not
allow for longitudinal analysis.
Dr Fairman. So if not then, perhaps this analysis may under-
estimate the incidence of infection.
Dr Vogel. Yes. The infectious complications would most
certainly be higher than we report if readmissions were included in
the analysis. As well, believe that the current hospital coding most
likely underestimates infectious complications and is a limitation of
the NIS data set.
